Antioxidant properties of acetaminophen and cardioprotection.
The acute administration of acetaminophen to isolated, perfused guinea pig hearts appears to have cardioprotective effects against the injury/mechanical dysfunction caused by global, low-flow, myocardial ischemia and reperfusion. In the current study we selected ischemia/reperfusion and administration of sodium pentobarbital as perturbations of the electrical stability of the myocardium. We investigated their ability to induce ventricular arrhythmias and changes in the characteristics of monophasic action potentials in the absence and presence of acetaminophen (0.35 mmol/l). The numbers of ventricular premature beats and ventricular salvos encountered in the presence of pentobarbital were significantly (P < 0.05) reduced by acetaminophen. The combined frequency of these arrhythmias was 0.14+/-0.06/min vs 0.03+/-0.01/min (P < 0.05) in the absence and presence of acetaminophen, respectively. The incidence of ventricular salvos increased steadily in vehicle-treated hearts after administration of pentobarbital. No such trend was seen with acetaminophen. After 10 min of global, low-flow myocardial ischemia, MAP50 and MAP90 (monophasic action potentials at 50 and 90% repolarization, respectively) decreased without acetaminophen (e.g. MAP50, 31+/-4 ms) but did not change during the same time interval with acetaminophen (e.g. MAP50, 57+/-6 ms)(P < 0.05). During ischemia and reperfusion, acetaminophen attenuated the release of hydroxyl radicals and peroxynitrite. Collectively these data reveal cardioprotective, antioxidant behavior of acetaminophen. Under selected conditions (e.g. those causing release of free radicals and other oxidants) such behavior might also prevent ventricular arrhythmias.